Abstract As HIV infection rates remain high among young gay and bisexual men, investigations into determinants of sexual risk are paramount. This study examined independent and interactive effects of substance use, mental health, perceived benefits of unprotected sex, and type of sex partner on odds of not using condoms. Analyses included 188 high-risk substance using HIV-negative and unknown status young gay and bisexual men (ages 18-29). Substance use and endorsing favorable attitudes towards unprotected sex strongly predicted sexual risk. Mental health moderated the relationship between partner type (main vs. casual) and condom use such that increased anxiety and depression were associated with increased odds of using condoms with main partners and not using condoms with casual partners. Understanding how these determinants of HIV risk converge to predict unprotected anal sex can identify essential risk relationships for prevention, obtain effects sizes of greater magnitude and prolonged sustainability, and build robust couples-based interventions.
Introduction
HIV prevention that accounts for independent determinants of sexual risk and their interactive effects continues to take priority, especially for researchers and service providers focused on gay and bisexual men. Although the incidence of HIV has leveled since the early 1990s for several groups (e.g., injection drug users, heterosexuals), HIV transmission via male-to-male sexual contact has been rising in recent years, with a 14 % increase from 2006 to 2009 [1] . Specifically, in 2009, 61 % of all new HIV infections in the US were among men who have sex with men (MSM), with 73 % of new infections among 13-24 year-old males being attributed to male-to-male sexual transmission [2] . These findings suggest an imperative need for public health professionals and researchers to attend to the prevention needs of young gay and bisexual men (YGBM).
YGBM aged 18-29 are often referred to as 'emerging adults' in the literature, and this period has been identified as a unique developmental stage, yielding specific characteristics that need to be considered in understanding risk patterns for the purposes of better informed risk reduction strategies. Specifically, emerging adulthood is a periodlegally and physically, but may not yet have assumed the roles and responsibilities of full adulthood [3] [4] [5] . Attitudes and behaviors surrounding sexual risk and substance use are still being crystallized, with a highly normative cooccurrence of these behaviors [6] . Furthermore, youth may engage in sex before they have enough motivation or skills to protect themselves [7] , while the number of partners and lack of condom use peak during emerging adulthood [8] . A recent comprehensive review of the state of research on YGBM and HIV found that, despite their vulnerability to infection and increased risk, there is a dearth of interventions designed to address their specific needs that are informed by the most relevant social, epidemiological and behavioral aspects of their lives [9] . Therefore, the focus of this paper is on emerging adult YGBM, given the importance of drawing new intervention development guidelines that are specific to their needs.
Sexual risk is exacerbated by substance use during sexual encounters, and YGBM have higher prevalence of substance use compared to the general population [10, 11] . Attitudes towards condom use, particularly perceptions of the benefits of having sex without a condom, have been associated with sexual risk-taking among YGBM [12, 13] . Additionally, mental health has been proven to be an important predictor of increased vulnerability to HIV infection among MSM [14] [15] [16] [17] , as anxiety and depression (independently and together) can affect not just risk behavior, but also one's perceived benefits of unprotected sex. This study examines these precursors to sexual risk behavior together, with the goal of transitioning from viewing them in isolation to understanding their synergistic impact on condom use.
High rates of polydrug use have been documented among MSM, including YGBM [10, 16, [18] [19] [20] [21] [22] [23] . Previous research has found that drugs such as cocaine, methamphetamine, ecstasy, ketamine and gamma hydroxybutyrate (GHB)-sometimes referred to as ''club drugs'' [24] [25] [26] are commonly used among YGBM, often in tandem with sexual activity [27] [28] [29] . Examining sexual behavior in the context of substance use bears continued importance because of the strong and positive association between the use of drugs and high risk sex in YGBM. Drug use, particularly stimulant use, has been linked to unprotected anal sex [22, [30] [31] [32] [33] [34] , HIV seroconversion [35] [36] [37] , sexually transmitted infections [38] [39] [40] , and multiple sex partners [33, 41] .
As mentioned previously, attitudes towards and reasons behind condom use are also essential for HIV prevention purposes, as these ultimately influence subsequent condom use [13, [42] [43] [44] . Not only do attitudes towards condoms have direct effects on sexual risk behaviors, they have recently been shown to moderate the relationship between methamphetamine use and risky sex among HIV-positive MSM [44] . Some have found that perceived benefits, or the positive consequences, of unprotected sex, are more predictive of behavioral intentions and condom non-use than are perceived costs [12, 13, 45] . Holding positive attitudes towards unprotected sex has been associated with increased acts of unprotected anal sex, number of sexual partners, and having serodiscordant sexual partners [42, 46] . Recently, it has also been suggested that the desire for sexual intimacy and pleasure among gay and bisexual men may be at the root of these positive attitudes towards unprotected sex [47, 48] .
The role of mental health in the sexual risk behavior of YGBM has been investigated to a great extent, most importantly because YGBM are at higher risk for and report increased levels of depression and anxiety compared to the general population [15, 49, 50] . Reports of elevated anxiety and depression among sexual minority men have been framed as consequences of stigmatization and homophobia [15, 51, 52] . Some studies have found that higher levels of depression and anxiety are associated with increased sexual risk behavior and substance use in YGBM. Recent studies have found that anxiety is associated with unprotected anal sex [53] [54] [55] , and higher numbers of sexual partners and substance use [56] among YGBM. Earlier studies found anxiety to have an inverse relationship with sexual risk for gay men in general, as it may inhibit one from engaging in unprotected sexual intercourse due to fear of contracting HIV [57, 58] . Similarly, one meta-analysis examining the relationship between depression and sexual risk found this relationship to be positive in some studies, while lacking in statistical significance in others [59] . This meta-analysis, however, encompassed various groups, and did not exclusively examine YGBM. Regardless, mental health among MSM of any age has been identified as an integral element to target for HIV prevention, because intervention efforts have been shown to be less successful in reducing sexual risk for those reporting high levels of depression [15] . Therefore, it is important to monitor not only concomitant drug use and sexual risk patterns, but also their co-occurrence within the context of indicators of poor mental health.
The intersection of substance use, mental health, and attitudes towards unprotected sex gains significance in the context of HIV prevention. A long trajectory of preventive approaches has been established, predominantly targeting individual behavior rather than dyadic behavior occurring within relationships [60, 61] . To date, HIV risk prevention and intervention efforts, particularly among YBGM, have focused on behavioral patterns with casual sex partners [9] , often because of the lack of sufficient information about HIV status and difficulties surrounding status disclosure and condom negotiation during episodic sexual encounters.
Little prevention work has focused on YGBM in relationships, despite the finding that more than half of men engage in unprotected sex with their male main partners within the first 3 months of the relationship [62] . However, attention to the partner context shifted dramatically when Sullivan et al. [63] reported that 68 % of incident HIV cases among MSM were attributed to main partners, whereas only 32 % were attributed to casual partners. Although Davidovich et al. [64] in the Netherlands first reported on the increased risk of HIV transmission in the context of main partner relationships among gay men a decade ago, it is only recently that researchers in the United States have really focused on the nature of same-sex relationships and HIV risk [65] [66] [67] [68] . Variability in condom use within and outside main partnerships needs further elucidation, alongside factors that may influence decisions to avert or assume risk with these types of sex partners.
The current paper examines the degree to which substance use, mental health (anxiety and depression) and attitudes towards unprotected sex predict unprotected anal sex acts with main and casual partners in a group of YGBM. We hypothesized that substance use, increased anxiety and depression, and perceived benefits of unprotected sex are likely to be associated with lack of condom use, alone and under the influence of drugs and alcohol, and that different patterns of risk would be observed when sex occurred with main versus casual partners. Both individual and interaction effects among these risk variables are of interest in this paper, as these factors are likely to impact behavior and cognition synergistically. Although some existing HIV prevention intervention models have yielded significant risk reductions, their effect sizes are modest and not sustainable over long periods of time [15] . Continuing to identify essential risk relationships to be targeted would further fine-tune current prevention approaches to obtain effects sizes of higher magnitude and prolonged sustainability.
Methods

Participants
This article presents baseline data collected from YGBM recruited in the New York City (NYC) metropolitan area for the Young Men's Health Project, a study focused on illicit drug use and sexual risk behavior [55, 69, 70] . Participants were recruited through a multi-method approach implemented in diverse geographic areas of NYC using techniques previously effective in the recruitment and enrollment of ethnically and racially diverse, substanceusing MSM [34, 71] . Both active and passive recruitment strategies were used. For active recruitment, recruiters screened potential participants for eligibility using Palm Pilots in a variety of venues catering to gay and bisexual men-including bars, sex venues, streets in predominately gay neighborhoods, and LGBT community events. For passive recruitment, tear-off flyers and project recruitment cards were distributed to potential participants or left on premises. These cards included a project phone number to be called for eligibility screening. These recruitment approaches were supplemented with internet-based efforts (recruitment via chat rooms and banner advertisements), friendship referrals, and print advertising in gay and nongay publications. Study visits took place at a research center in NYC. Upon the completion of baseline assessment, participants were offered the option to enroll in a randomized controlled trial of a behavioral intervention. Participants were compensated $40 for a 2-h visit. All procedures were approved by the Institutional Review Board of the investigators' institution.
Between September 2007 and 2010, the study conducted 1,951 eligibility screenings, of which 602 men were preliminarily eligible. Eligible participants were: male; at least 18 years of age; reported a negative or unknown HIV status; had used drugs-including cocaine, methamphetamine, GHB, ecstasy, Ketamine, or poppers-on at least five of the past 90 days; and had at least one incident of unsafe anal sex with a high risk partner (HIV? or unknown status main partner or casual partners of any HIV status) in the past 90 days. A total of 351 eligible men presented for a baseline assessment, of which 36 men were dropped from the study for various reasons (e.g., participant-initiated withdrawal, having reported a false HIV negative/unknown status, incarceration, etc.), resulting in a total sample of 315 men. As our interest is to document patterns of HIV risk associations within emerging adults, the current analyses drew on a subsample of the Young Men's Health Project by specifically including only YGBM between the ages of 18 and 29 (n = 206). The final analytic sample for this paper (N = 188) was limited to YGBM who reported anal sex during the 30-day assessment period and did not have an HIV-positive main partner. The sample was limited to sexually active participants in order to examine determinants of protected versus unprotected sex days, so participants not reporting any sexual events in the past 30 days (n = 11) were excluded. Participants with HIV-positive partners (n = 7) were excluded, because the dynamics of condom use among serodiscordant main partners differ significantly and there was an insufficient number of serodiscordant couples in the sample to allow for moderation analyses. At the day-level, 16 days (.003 % of the 5,640 days analyzed) in which participants reported sex with both a 'main' and 'casual' partner were excluded from these analyses so that day-level data could be clearly classified by partner type.
Measures
Participants completed baseline assessments via audio computer-assisted self-interview (ACASI) software and an interviewer-administered interview. Data on participants' sexual activity and drug use 30 days prior to baseline assessment were collected using a Timeline Follow Back (TLFB) calendar interview [72] . For each of the past 30 days, participants were asked if they engaged in anal sex, if a condom was used during the act, their relationship to each sex partner (main/casual), the HIV status (negative/ positive/unknown) of each partner, and if the sexual episode occurred under the influence of drugs and/or alcohol. Participants were also asked if they had engaged in heavy drinking or used cocaine, ketamine, ecstasy, crystal methamphetamine, GHB and/or poppers on each day regardless of any sexual activity on that day. Various important personal events (i.e., vacations, birthdays, paycheck days, parties) were reviewed retrospectively to prompt recall of daily sex and drug use, such that data were recorded on a personalized calendar.
The TLFB has previously demonstrated good test-retest reliability, convergent validity, and agreement with collateral reports for drug abuse [73] , and for sexual behavior [74, 75] , and has been previously utilized with substanceusing MSM [34, 76, 77] . Interviewers received extensive training in the administration of the TLFB, and demonstrated skills (as evidenced by ongoing review of audiotapes of the TLFB interviews and supervision) in the development of rapport with participants and remaining non-judgmental and sex-positive in order to facilitate honest self-reports and to respect the values and behaviors of all participants.
Type of Sex Day
A 'main partner sex day' was defined as a day when a participant had anal sex with a person with whom they had been in a committed relationship for at least 90 days, and who was either HIV-negative or had an 'unknown' HIV status. A 'casual partner sex day' occurred when a participant had anal sex with a person who was not defined as a 'main partner.'
Odds of Not Using a Condom
Assignment of the relative risk of a participant's day-level sexual activity during the 30-day TLFB measurement period was determined based on self-reported condom use during each episode of anal sex on a given day. If a participant did not use condoms with any partner on a given day, that day was categorized as a 'no condom sex day,' while always using a condom for every sex occurrence on a given day was categorized as a 'condom sex day.' Drug Use Participant daily use of drugs was also recorded on the 30-day TLFB. Day-level use of individual drugs was used to create a composite variable that indicated if a participant used any of five drugs on any given day during the 30-day TLFB period: cocaine, ecstasy, methamphetamine, GHB and ketamine.
Mental Health Measures
Mental health status was assessed using the anxiety and depression subscales of the Brief Symptom Inventory (BSI, 12 items) [78] ; each scale consists of six items, with scores ranging from 0 to 23. Higher scores indicate more severe mental health issues. For the current study, the Cronbach's alpha values for the anxiety and depression subscales were .84 and .86, respectively. Given that the independent effects of the two depression and anxiety subscales evidenced similar statistically significant relationships with our outcome, we decided to present data for the total BSI scale (anxiety and depression individual scores combined into a total score, a = .85). This predictor was normed on its relative sample mean for analysis (Z-scores).
Attitudes Toward Condom Use
Attitudes towards unprotected sex were measured by the Decisional Balance for Condom Use (DB) scale [79] , adapted from Prochaska et al. [80] . Given the aims of the study, and previous research which has shown sexual risk among MSM is more driven by cognitive perceptions of the benefits of not using condoms [42, 79] , analyses included only the DB ''Pros of Unsafe Sex'' scale (DBPros) with items pertaining to favorable attitudes towards unprotected sex, and not those indicative of one's negative evaluations of unprotected sex. To measure their favorable attitudes towards unprotected sex, participants were asked to rate the importance of 10 statements, such as ''Unprotected sex is more spontaneous'' or ''Using condoms helps me or my partner maintain an erection.'' Individual items were associated with the sensual pleasure derived from not using a condom, the opportunity for increased spontaneity in sexual behavior when not using a condom, and issues surrounding increased connection and trust with a sexual partner when having unprotected sex. Response options ranged from 0-''Not at all'' to 4-''Extremely.'' Scores ranged from 0 to 40, where higher scores indicate the endorsement of more favorable attitudes towards unprotected sex. Inter-item reliability for the scales was high in this sample (a = .87). As with the BSI, the DB-Pros scale was normed on its relative sample mean for analysis (Z-scores).
Statistical Analysis
The associations between substance use, mental health, attitudes toward condom use and the relative risk of not using a condom on a day when a participant had anal sex were modeled using General Estimating Procedures (GEE). GEE is used to control for intra-subject correlated responses across time which reduces bias in estimation of standard error increasing the accuracy of effect size estimation. We assumed that the working correlation matrix among our repeated measures was exchangeable given that our sample had a complete TLFB set for all cases, the effective 30-day data collection period began on a random day, and measurement of baseline mental health, perceived benefits of unprotected sex and the 30-day episodic type of anal sex and substance use occurred prior to implementation of any behavioral intervention.
The following steps were taken to estimate condom use using GEE procedures. Initial descriptive procedures were conducted to examine the demographic characteristics of the sample. Next, bivariate analyses examined the relationships between each predictor and outcome, including demographics. We conducted first order analyses looking at individual effects of predictors on outcomes, after which we regressed the outcome on each predictor individually. Significant relationships from first order analyses were then built into partial models, controlling for drug use. Lastly, interaction and partial GEE models were built using hierarchical techniques based on the significance of the parameters in the partial models. Analyses were conducted using SPSS version 17.0. Table 1 presents demographic characteristics of the sample. The mean age was 26.5 (SD = 2.5; range [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] . The participants' racial and ethnic distribution was diverse, with 33 % being Latino, 35 % White, 20 % Black and 12 % of Other/Mixed background. The majority of the sample earned $30,000 or below annually (65 %) and held at least some college education (80 %). The majority of participants self-identified as being gay (90 %), while less than one quarter (18 %) reported having a main partner. The latter group reported being in a relationship for a mean of 27.8 months (SD = 29.0, range 3-108).
Results
Sample Characteristics
Sex and Substance Use
In the 30 days prior to the baseline assessment, participants had a median of five anal sex days (mean = 6.0; SD = 4.5) ranging from 1 day (n = 18; 19.6 %), to 26 days (data not shown). Only 24 participants (12.8 %) always used a condom on a sex day, while 37 participants (19.8 %) never used a condom (data not shown). The majority of participants engaged in both high risk (no condom used with at least one partner) (87.2 %) and low risk (condom used) (83.5 %) anal sex (See Table 2 ). Most participants who reported sex with a main partner (n = 34) never used a condom on a sex day in which they had sex with their main partner (82.4 %). Participants used substances a median of 4 days (Mean = 5.9 days; SD = 6.5) in the past 30 days. Any drug use ranged from none (17.0 %) to one participant using drugs every day (data not shown). Participants most frequently used cocaine (70.2 %), followed by ecstasy (31.9 %), methamphetamine (19.7 %), GHB (12.2 %) and ketamine (10.6 %).
Condom Use and Drugs
GEE first order analyses showed that the use of any individual drug increased the odds of not using a condom on a sex day (See Table 3 ). Relative to other drug use, Ketamine was a predictor of not using a condom on a sex day (OR = 4.36; p = .052), followed by methamphetamine (OR = 2.40; p = .025). Given that each drug contributed to the odds of not using a condom, we collapsed the daily use of individual substances into an 'any drug use' independent variable for further GEE analyses. This decision was supported via first order analysis as shown in Table 3 ; using any drug was highly and significantly associated with not using a condom on a sex day (OR = 2.15; p \ .001).
Condom Use, Main Partner Sex Days, BSI and Benefits of Unprotected Sex
In the first order GEE analysis, the association between having a main partner sex day and the odds of not using a condom was only of borderline significance (OR = 2.62; p = .08) (Table 3) . Similarly, sample normed BSI depression (OR = 1.04; p = .096) and anxiety (OR = 1.05; p = .065) scores were also only borderline significantly associated with the lack of condom use on a sex day. The BSI measures of depression and anxiety were highly correlated (r = .724; p \ .001), creating substantive interpretation issues associated with multicolinearity if both variables were to be included in a single model. To address this issue, depression and anxiety were combined into a single indicator of mental health (total BSI) for model presentation. First order analysis of the BSI composite variable showed that, although not significantly associated with the odds of not using a condom, it retained sufficient predictive power (OR = 1.03; p = .064) for further analyses in the multivariate modeling process. In contrast, the perceived benefits of unprotected sex subscale, the DB-Pros subscale of the DB scale, was significantly associated with not using a condom on a sex day; each unit increase in the perceived benefit scores increased the odds of not using a condom on a sex day by 8 % (OR = 1.08; p \ .001) ( Table 3 ). Given the significance of this first order effect, the sample normed perceived benefits score was retained for further GEE model building. Table 4 shows the results from two partial interaction GEE models (M1 and M2) and the full parsimonious model (M3) predicting not using a condom on a sex day. Drug use had a constant and significant effect in all three models whereby participants who used drugs were more than twice as likely not to use a condom on a day when they had sex than were participants who did not use drugs, holding all other predictors constant within each of the models. Having a main partner sex day also had an acute effect on the odds of not using a condom in all three models, although its effect varied by the inclusion of other predictors.
Multivariate GEE Models with Interactions
Model 1 in Table 4 shows that the BSI total score becomes a significant predictor of not using a condom on a sex day (OR = 1.36; p = .033) when its (highly significant) interaction with the main partner sex day variable (OR = .15; p \ .001) is also included in the GEE model. Figure 1 illustrates the effects of including the BSI total by main partner sex day interaction term in a model that also holds drug use constant. For those who had sex with their main partner on a given day, the odds of not using a condom decreased, as general depression/anxiety increased. For a casual partner sex day, the odds of not using a condom increased as depression/anxiety increased. Drug use maintained an independent effect on the odds of not using a condom (OR = 2.17; p \ .001), regardless of main versus casual partner sex day status (OR = 4.25; p = .012).
Model 2 in Table 4 shows that the perceived benefits of unprotected sex score does not significantly interact with having a main partner sex day (OR = 2.01; p = .169), but maintains a constant independent effect on the odds of not using a condom (OR = 1.93; p \ .001), when holding both main partner sex day (OR = 7.33; p = .025) and drug use (OR = 2.24; p = .002) constant in the model. Figure 2 illustrates the absence of statistical significance of the interaction term in this model, as indicated by the uniformly positive direction of the slopes across relative levels of the perceived benefit scores.
Model 3 in Table 4 is the fully parsimonious model. Again, both drug use (OR = 2.08; p \ .001) and having a main partner sex day (OR = 5.36; p \ .001) maintained their independent effect in this model, indicating a greater likelihood of not using a condom on a sex day when a participant used drugs or had a main partner sex day. The perceived benefit scores also retained their predictive power (OR = 1.92; p \ .001), indicating that those who were fundamentally adverse to using a condom because it interfered with their pleasure or trust between any type of partner and their sexual experience, were also less likely to use a condom. However, while the BSI total was no longer a significant (OR = 1.16; p = .148) predictor of condom use when perceived benefit scores were held constant, its interaction with having a main partner sex day remained a powerful predictor (OR = .15; p \ .001) of not using a condom on a sex day and therefore was retained in the model (which was not the case for the interaction between the perceived benefit score and having a main partner sex day). The interpretation of the effect of this interaction remains the same as in the partial model discussed above.
Discussion
Confirming existing evidence [22, [30] [31] [32] [33] [34] , our analyses found that substance use strongly and significantly predicted high risk sex (odds of not using a condom). Further, Fig. 1 Log odds of not using a condom and brief symptom inventory interaction (model 1) Fig. 2 Log odds of not using a condom and benefits of unprotected sex (model 2) the use of drugs increased the odds of not using condoms during anal sex at any level of participants' depression, anxiety or type of sex partner, therefore substance use should continue to be a target for prevention programs for YGBM. Similarly, our finding that perceived benefits of unprotected sex, such as the cognitive belief that not using condoms increases pleasure and intimacy and is an indicator of trust between sex partners, was predictive of unprotected sex, above and beyond substance use, supports earlier research [47, 48, 66, 81, 82] . Lastly, neither mental health nor type of partner interacted with endorsements of benefits of unprotected sex, as the latter maintained its robust ability to predict odds of not using condoms when adjusting for all the other aspects of interest in this study. Interestingly, although neither mental health nor having sex with a main partner independently predicted condom use on a sex day, when considered together, reports of increased anxiety and depression were predictive of condom use with main partners. The cross-sectional nature of the analyses prevents us from identifying the causal order of these effects. However, our results could be interpreted in the context of previous findings examining predictors of unprotected sex within main partnerships [66] , which found that relationship satisfaction and trust are associated with unprotected sex with main partners. Perhaps, participants in our study who reported acute anxiety and depression also reported more frequent condom use with main partners possibly due to a less comforting, trusting or satisfactory main partnership. Poorer mental health may catalyze self-preservation behaviors, which could be translated into using condoms with main partners who may not be trusted or able to provide a secure satisfactory relationship. Although a strong body of research (not focused on main partnerships) has supported the positive association between elevated levels of anxiety and depression and unprotected sex [15, 16, 55] , other studies have shown that poorer mental health may be a protective factor against sexual risk [57, 58] . Depressed or anxious affective states may be associated with increased concerns around physical health, which may extend to enhanced worries around the safety of sex. In such cases, the use of condoms with main partners may represent a way for the couple to simultaneously experience physical/sexual closeness, while also reducing the concerns and anxieties of the depressed or anxious partner related to the safety of sexual contact. These findings, therefore, suggest the need for continued research of the intersections of mental health and sexual behavior among male couples, in order to draw clearer implications for the development of dyadic risk reduction interventions.
We found opposite trends when examining condom use with casual partners in conjunction with mental health. Specifically, those with higher levels of anxiety and depression had increased odds of not using condoms. Indeed, our findings support existing evidence of the positive association between risky sex and poorer mental health [53, 54, 56] , including reports on instances of unprotected sex with casual partners and HIV-positive main partners [55] . Our data provide further support for theories of minority stress [51] and syndemics [16, 17] , where sexual minority men experience a conglomerate of adverse factors, which synergistically compound to create increased odds of engagement in risk and general negative health outcomes. Further, the association between lower depression and anxiety reports and condom use with casual partners may be explained by the fact that good mental health allows one to tend to personal health goals and success of existing HIV prevention interventions. These findings suggest the need to preserve good mental health as an effective moderator of keeping sexual risk in casual encounters at bay.
Our analyses present several limitations. The crosssectional nature of the analyses does not lend itself to establishing the direction of effects, or a temporal sequence of events, as mentioned previously. For example, is preexisting poor mental health a determinant of sexual risk or was engaging in sexual risk a catalyst for increases in depression and anxiety? Longitudinal analyses, which will be feasible given the multiple time points of data collection for the larger Young Men's Health Project, have the potential to clarify the direction of the relationship between mental health and sexual risk. Further, our findings reflect patterns of association reported by GBM in an urban environment, which in itself is likely to affect substance use, mental health and relationship characteristics (reflected in sexual behavior) in ways that other settings may not. Generalizations to other types of samples should be done with caution, especially in applying these findings to inform prevention efforts. Additionally, the sample's mean age was 26.5, which indicates that findings may be more applicable for those closer to age 29 than 18, who are also in a different stage of professional and social development than their younger counterparts. Lastly, as explained in our ''Methods'' section, we had to exclude certain participants (those reporting having HIV? partners) and sexual activity days (when sex occurred with both 'main' and 'casual' partners), therefore our findings need to be interpreted with these considerations in mind.
These findings strongly suggest that examination of contexts surrounding main partner relationship characteristics, satisfaction, types of sexual agreements and possible violations of those would elucidate what determines those with poorer mental health to use condoms and those with no evidence of anxiety or depression not to use condoms when having sex with their main partners. It is not surprising that the rate of condom use was higher during sex with casual partners, which is likely to be a result of the established tradition of HIV prevention interventions successfully targeting sex with casual partners [76, 83] . However, as the majority of new HIV incident cases for partnered men has been attributed to their main partners [63] , we may consider expanding the definition of ''sexual risk'' to main partnerships, and carefully considering relationship agreements, degree of monogamy versus nonmonogamy, and other factors that are salient to HIV risk transmission (e.g., agreement violations, condom negotiation, power relations) [66, 84] .
Variability in condom use within and outside main partnerships among YGBM needs further examination, alongside factors that may influence decisions around substance and condom use with main versus casual partners. While the current data do not lend themselves to such investigations, recent evidence has begun to elucidate relationship aspects that are associated with concurrence of unprotected sex with main and casual partners. For example, having a sexual agreement, as well as partner commitment to that agreement were indicators of engaging in protected sex with causal (secondary) partners while practicing unprotected sex with main partners [66] . Gay couples-based interventions to prevent HIV transmission, but also to maintain healthy relationships, are currently under development, and emergent research of principal components that need to be incorporated is essential. Findings like those by Golub et al. [47] , in particular, indicate that the desire for intimacy, more so than the desire for pleasure, is a strong predictor of unprotected sex with casual partners. The pivotal role played by the desire for intimacy in engaging in unprotected sex with casual partners, advocates for its inclusion in interventions and further testing of the moderating role that could be attributed to it. These elements inform not only developing couples' therapeutic models, but also perhaps a novel counseling approach that engages single men or men in relationships whose partners are not interested in participation. Discussions of the roles played by intimacy [47] , having concordant understandings of and maintaining sexual relationship agreements [85] and having recently tested for HIV [66] could be essential issues to raise in a counseling context, where gay men could learn how to negotiate these aspects with their main and casual partners. Furthermore, as Motivational Interviewing has proven to be an efficacious approach to behavioral change and increasing motivation towards it [34, [86] [87] [88] [89] , its techniques could feasibly be taught to gay men to use in their communication with their sexual and romantic partners to discuss relationship agreements, testing and the desire of intimacy and trust, in relation to unprotected sex within and/or outside main partnerships.
As dyadic prevention gains momentum, in order to identify points of intervention, much remains to be elucidated about partner dynamics framing the conditions under which risk is likely to occur. Further, mental health emerges, once more, as an essential aspect to be addressed by prevention given that more acute depression and anxiety scores are associated, as previous research also attests, with increased odds of not using condoms during sex with casual partners. Prevention packages that adopt a concomitant outlook on dyads and those who may not currently be in relationships would provide additional safety nets by tending to sex with both main and casual partners. The lower occurrences of condomless sex with casual partners found in these analyses potentially provide a positive evaluation of the success of interventions targeting casual sex. These should still remain on our intervention agendas, as dyadic prevention begins to have a stronger presence. Lastly, although previous research established the factors examined in this paper as individual antecedents to risk behavior, understanding their synergistic impact on the odds of not using condoms is important for more targeted prevention.
